Ultrastructural study of cell-cell interaction between osteoclasts and osteoblasts/stroma cells in vitro.
Many biochemical reports support cell-cell interaction between osteoclasts and osteoblasts/stroma cells in vitro, however there have been few morphological studies supporting this. Details of cell-cell interaction between osteoclasts and osteoblasts/stroma cells remain unclear. The present study examined cell-cell interaction between osteoclasts and osteoblasts/stroma cells by scanning electron microscopy (SEM) and transmission electron microscopy (TEM). Osteoclasts, osteoblasts/stroma cells, and bone marrow cells obtained from 10-day-old ddY mice were cultured on dentin slices for 72 hr. Specimens were fixed, and some were examined by SEM. Specimens were decalcified, embedded in Epon after determination of the tartrate-resistant acid phosphatase activity (TRAP), and TRAP-positive cells for investigation were serially sectioned by alternating semithin and ultrathin sections, and then examined by TEM. By SEM, many cellular contacts were seen between the cells cultured on the dentin, but by TEM there were few special structures on the cell membranes between osteoclasts and osteoblasts/stroma cells, or between osteoclasts and bone marrow cells. A special structure on the cell membranes of osteoclasts was observed between an osteoclast and a cytoplasmic process of osteoblast/stroma cells, and this cell membrane was coated with electron dense or bristle-like structures. These bristle-like structures were very similar to those of coated pits. The present results show that the coated pit-like structure plays an important role in cell-cell interaction between osteoclasts and osteoblasts/stroma cells in vitro, and suggest that macromolecules binding to the osteoclast-surface receptor via ligands, accumulate in the coated pits, and enter the osteoclast as receptor-macromolecule complexes in endocytic vesicles.